In this paper, after introducing the notion of relative bi-ideals and relative quasi ideals in ordered semigroups, some important properties of these bi-ideals and quasi ideals are studied. Then relatively prime and relatively weakly semiprime bi-ideals are defined and some vital results have been proved. We also define relative regularity and relative intraregularity of an ordered semigroup and prove some results based on the connection among intra-regularity of an ordered semigroup, relative quasi and relative bi-ideals of that ordered semigroup. Finally some important results connecting relative regularity, relatively prime bi-ideals and relatively weakly semiprime bi-ideals of an ordered semigroup have also been obtained. Classification (2010) . 20M10, 06F05.
Introduction and Preliminaries
In 1952, Good and Hughes [6] , first defined the notion of a bi-ideal of an ordered semigroup. Thereafter, the concept of a quasi-ideal was introduced in 1953 by Steinfeld in [18, 19] for Rings and Semigroups. A.P.J. Van der Walt, in his paper [21] , introduced the notions of a prime and a semiprime bi-ideal of an associative ring with unity. Later H J le Roux [15] , proved various results by using prime and semiprime bi-ideals of associative rings without unity while N. Kehayopulu [10] derived the notion of regularity of an ordered semigroup. In 1978, S. Lajos and G. Szasz [12, 13] characterized intra-regular semigroups in terms of right and left ideals of semigroups and, in [11] , N. Kehayopulu, S. Lajos and M. Singelis derived the ordered version of intra-regularity in terms of left and right ideals.
In 1962, Wallace [22] , introduced the notion of relative ideals (H-ideals) on semigroup S. ln 1967, Hrmová [16] generalized the notion of H-ideal by introducing the notion of an (H 1 , H 2 )-ideal of a semigroup S (H, H 1 , H 2 ⊆ S). The notion of prime and weakly prime ideals in semigroups had been considered by Szász in [20] and proved vital results. In 1992, Kehayopulu generalized these results in [8, 9] for ordered semigroups.
An ordered semigroup is a semigroup with (S, ≤) as an ordered set satisfying (∀s 1 , s 2 ∈ S)(∀x ∈ S)(s 1 ≤ s 2 ⇒ s 1 x ≤ s 2 x and xs 1 ≤ xs 2 ).
Following definitions and results have been introduced by M. F. Ali et al. in [1] , as a generalization of notions studied by Wallace [22] , Hrmová [16] and Kehayopulu [8, 9] . For more details of ordered semigroups and their related notions, the reader is referred to [2-5, 7, 14] . Definition 1.1. Let S be an ordered semigroup and let A, T be any non-empty subsets of S.
Dually we can define a right T -ideal of S. Further A is said to be a T -ideal of S if it is both a left T -ideal and a right T -ideal of S. If T = S, then the notion of a left T -ideal (resp. a right T -ideal, a T -ideal) of S coincides with the notion of a left ideal (resp. a right ideal, an ideal) of S and, thus, shall be called as such in the sequel. Remark 1.2. An ideal A of an ordered semigroup S is a T -ideal for each subset T of S, but the converse is not true in general.
Define a binary operation (.) on S as shown in Table  1 of Section 5. Define an order on S as ≤= {(a, a),
Clearly S is an ordered semigroup. Let A = {a, b}, B = {a, d} and C = {c, d}. It is easy to check that A is a B-ideal of S, but not an ideal of S. Definition 1.4. Let A and T be any non-empty subsets of an ordered semigroup S. We define
The following lemma may easily be verified.
Definition 1.6. Let S be an ordered semigroup and let A 1 , A 2 be any non-empty subsets of S. A non-empty subset A of S is said to be an (A 1 , A 2 )-ideal or a relative ideal of S if
Remark 1.7. From the definition of the (A 1 , A 2 )-ideal of S, it is clear that the notion of an (A 1 , A 2 )-ideal is the generalization of the notions of a left, a right and a two sided T -ideal of S.
The following lemmas may easily be proved. Lemma 1.8. Let S be an ordered semigroup. Then the following are true: 
Definition 1.11. Let S be an ordered semigroup and let H 1 , H 2 be any non-empty subsets of S. Then a non-empty subset T of S is said to be an (
Definition 1.12. Let S be an ordered semigroup and let H 1 , H 2 be any non-empty subsets of S. A non-empty subset T of S is said to be an (
Relative bi-ideals in ordered semigroups
In this section, we introduce the notion of relatively prime, weakly prime and semiprime bi-ideals in ordered semigroups. We also give some characterizations of relative regular ordered semigroups in terms of aforesaid bi-ideals of ordered semigroups. 
The set of all relative bi-ideals of S shall be denoted, in whatever follows, by B(H 1 , H 2 ).
Remark 2.3.
It is easy to check that each bi-ideal B of an ordered semigroup S is an
Define a binary operation (.) on S as shown in Table 2 of Section 5. Define an order on S as ≤= {(a, a), 
Definition 2.6. Let S be an ordered semigroup and let H 1 , H 2 be any non-empty subsets of S. 
The following example shows that an (H 1 , H 2 )-regular ordered semigroup is not regular in general. As for e ∈ S, any x ∈ S such that e ≤ exe, S is not regular. But, for H 1 = {a, b} and H 2 = {c, d}, it may be easily checked that S is an (H 1 , H 2 )-regular ordered semigroup. Theorem 2.11. Let S be an ordered semigroup and let H be a subsemigroup of S. For any H-ideal T of S, the following are equivalent: (1) For every a ∈ H such that (aHa] H ⊆ T , we have a ∈ T .
(2) For a ∈ H such that (I R (a)) 2 ⊆ T , we have a ∈ T .
We shall, in the followings, extend the results proved, in [15] , for an associative ring without unity and, in [17] , for an ordered semigroup. ∈ I(H 1 , H 2 ) and T ∈ B(H 1 , H 2 ), Then the (H 1 , H 2 
Proof. Let T be an (H 1 , H 2 )-prime bi-ideal of the ordered semigroup S and RL ⊆ T . Suppose R T . For all l ∈ L and y ∈ R\T , we have y( 
By hypothesis, either H
By hypothesis, either Table 3 . Caylay table of the 
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